Heterosis (hybrid vigour) is a universal phenomenon of crucial agro-economic 22 and evolutionary importance. We show that the most common heterosis 23 indices do not properly measure deviation from additivity because they 24 include both a component accounting for "real" heterosis and a term that 25 is not related to heterosis since it is derived solely from parental values.
). Thus, the potence ratio, which is still by far the least used 85 heterosis index, is the only one that informs us of the exact position of 86 the hybrid value relative to the parental values. Wright's dominance index 87 has the same property, but its inverse direction of variation, which makes 88 comparisons less easy, probably explains why it is not used in this context. 89 Relationship between the potence ratio and the other 90 heterosis indices 91 It is easy to show that the relationship between H PR , hereafter noted h P for simplicity, and the other indices is (with z 2 > z 1 ):
where z m = z 2 −z 1 z 1 +z 2 is the variation coefficient (σ/µ) of the trait in the 92 parents and z b = z 2 −z 1 z 2 is the difference between the parents normalized by 93 the best-parent value (or z b = 2σ/z 2 ). Regarding H BP , we see from equation 2 that for h P = 1, we have
Numerical applications performed with nine h P values, from h P = −2 105 to h P = 2, show that the same H MP or H BP value can be observed for very 106 different h P values (Supplementary Figure S1 ). For instance, H MP ≈ 0.4 107 can correspond to both mid-parent heterosis (h P = 0.5, z m ≈ 0.8) and 108 best-parent heterosis (h P = 2, z m ≈ 0.21).
109
We illustrate this using experimental data from maize. the other hand ( Fig. 2C ).
157
It is also informative to compare the variation of heterosis indices for Similar results were observed in a simulation describing the increase in 168 population size of a unicellular organism, which exhibits logistic growth. 169 We used:
where y is the size of the population, K the carrying capacity, a a constant, 171 r the growth rate and θ the time. We assumed that the parents differed 172 only in their growth rate r and that there is additivity for this parameter. Figure S2 ). first scientists who quantified heterosis were plant breeders (Shull, 1908; 181 East, 1936) . From an economic perspective, the goal was, and still is, to de-182 velop hybrids that are "better" than the best-or mid-parent values for the 183 desired agronomic traits, and not to know where the hybrid value is rela- bp or BP, best-parent. In the equations of the text, H PR is also noted h P for simplicity. z 1 (resp. z 2 ): the phenotypic value of parental homozygote 1 or of parent 1 (resp. 2). z 12 : the heterozygote or hybrid value.z: the mean parental value. By convention, z 2 > z 1 .
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